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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1-24 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 4-8, 10-14 and 16-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miyata et al (US 2002/0033789; as submitted by applicant) in view of 
Davis et al (US 5,027,1 1 1 ) in view of Gaalema et al (US 5,694,147) in further view of 
Cavanaugh et al (US 6,943,768). 

In regards to claim 1 , Miyata discloses liquid crystal display, comprising: a 
memory storing (frame memory), until a next time, current data indicating current 
brightness (tone data) of each pixel provided in a liquid crystal panel (paragraph 77); 

a look-up table precedently storing (i) combinations of previous data (preceding 
frame tone data) and the current data (display frame tone data) (paragraph 82), the 
combinations having possibilities to be inputted (paragraph 82), and (ii) output signals 
(a constant) corresponding to the respective combinations (paragraph 82); 
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control means for outputting an output signal as corrected current data in order to 
facilitate grayscale transition from a previous time to a current time (paragraph 72), by 
reading out, from the look-up table, data corresponding to a combination of previous 
data read out from the memory and current data (paragraph 73), and outputting that 
data or that data after being interpolated, instead of the current data (paragraph 73; 
since the controller is outputting the data from the LUT as is). 

Miyata does not disclose a heater heating the liquid crystal panel and heater 
control means for controlling start and stop of heating by the heater, in such a manner 
as to keep a sensed temperature of the liquid crystal panel to be not more than +/- 3° C 
of a predetermined target temperature which is within a range between 33° C and 63° 
C. 

Davis discloses a heater heating the liquid crystal panel (col. 5, lines 1-16) and 
heater control means for controlling start and stop of heating by the heater, in such a 
manner as to keep a sensed temperature of the liquid crystal panel to be within a range 
between 33° C and 63° C (col. 5, lines 38-41). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 

Miyata and Davis do not disclose a temperature of LCD panel not more than +/- 
3° C of a predetermined target temperature. 



Application/Control Number: Page 4 

10/828,471 

Art Unit: 2629 

Gaalema discloses a temperature of LCD panel not more than +/- 3° C of a 
predetermined target temperature (col. 5, line 55-col. 6, line 30). 

It would have been obvious at the time of invention to modify Miyata and Davis 
with the teachings of Gaalema, keeping a LCD in at an operational temperature, 
because it assures that the LCD will always be operational without regard to the 
surrounding temperature. 

Miyata, Davis and Gaalema do not disclose the sensed temperature of the liquid 
crystal panel being determined by sensing a temperature of a plurality of separate 
sections of the liquid crystal panel. 

Cavanaugh discloses the sensed temperature of the liquid crystal panel being 
determined by sensing a temperature of a plurality of separate sections of the liquid 
crystal panel (col. 9, lines 26-32 and 49-67). 

It would have been obvious at the time of invention to modify Miyata, Davis and 
Gaalema with the teachings of Cavanaugh, liquid crystal cell with temperature sensor 
and heating element, because it would allow the cell to be kept at a constant 
temperature (col. 5, lines 7-12). 

In regards to claims 2, 8 and 14, Miyata discloses the liquid crystal display as 
defined in claim 1 , wherein, a number of the look-up table is one (Fig. 1 ; as can be 
seen from the drawing, there is only one LUT). 
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In regards to claims 4, 10 and 18, Miyata does not disclose the liquid crystal 
display as defined in claim 1, wherein, the target temperature is determined to be 
within a range between 48° C and 63° C. 

Davis discloses the liquid crystal display as defined in claim 1 , wherein, the target 
temperature is determined to be within a range between 48° C and 63° C (col. 5, lines 
38-41). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 

In regards to claims 5, 1 1 and 19, Miyata does not disclose the liquid crystal 
display as defined in claim 2, wherein, the target temperature is determined to be 
within a range between 48° C and 63° C. 

Davis discloses the liquid crystal display as defined in claim 2, wherein, the target 
temperature is determined to be within a range between 48° C and 63° C (col. 5, lines 
38-41). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 
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In regards to claims 6, 12 and 22, Miyata does not disclose the liquid crystal 
display as defined in claim 1, wherein, the liquid crystal panel includes a liquid crystal 
cell in vertical align mode and is driven in normally black mode. 

However, Miyata does disclose having an LCD (paragraph 71). 

Since there is no benefit or advantage cited in the specification for having the 
LCD in vertical align, normally black mode, it would have been obvious to one of 
ordinary skill in the art to have the LCD be in a vertical align, normally black mode 
based on a designer's choice. 

In regards to claim 7, Miyata discloses a liquid crystal display, comprising: a 
memory storing (frame memory), until a next time, current data indicating current 
brightness (tone data) of each pixel provided in a liquid crystal panel (paragraph 77); 

a look-up table precedently storing (i) combinations of previous data (preceding 
frame tone data) and the current data (display frame tone data) (paragraph 82), the 
combinations having possibilities to be inputted (paragraph 82), and (ii) output signals 
(a constant) corresponding to the respective combinations (paragraph 82); 

control means for outputting an output signal as corrected current data in order to 
facilitate grayscale transition from a previous time to a current time (paragraph 72), by 
reading out, from the look-up table, data corresponding to a combination of previous 
data read out from the memory and current data (paragraph 73), and outputting that 
data or that data after being interpolated, instead of the current data (paragraph 73; 
since the controller is outputting the data from the LUT as is). 
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Miyata does not disclose a heater heating the liquid crystal panel and heater 
control means for controlling the heater so as to either stop the heating by the heater 
when a sensed temperature of the liquid crystal panel exceeds a threshold value which 
is 1° C through 1 .5° C higher than a target temperature, or start the heating by the 
heater when the sensed temperature of the liquid crystal panel goes below a threshold 
value which is 1° C through 1 .5° C lower than the target temperature, the target 
temperature being determined in advance to be in a range between 33° C and 63° C. 

Davis discloses a heater heating the liquid crystal panel (col. 5, lines 1-16) and 
heater control means for controlling the heater so as to either stop the heating by the 
heater when a sensed temperature of the liquid crystal panel exceeds a range between 
33° C and 63° C (col. 5, lines 1-16, 38-41; since the heater control means is 
maintaining the temperature in an operational range it will turn on when the 
temperature is too low and turn off when it is too high). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 

Miyata and Davis do not disclose a threshold value which is 1° C through 1 .5° C 
higher than a target temperature, or start the heating by the heater when the sensed 
temperature of the liquid crystal panel goes below a threshold value which is 1° C 
through 1 .5° C lower than the target temperature. 
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Gaalema discloses a threshold value which is 1° C through 1 .5° C higher than a 
target temperature, or start the heating by the heater when the sensed temperature of 
the liquid crystal panel goes below a threshold value which is 1° C through 1 .5° C lower 
than the target temperature (col. 5, lines 38-41). 

It would have been obvious at the time of invention to modify Miyata and Davis 
with the teachings of Gaalema, keeping a LCD in at an operational temperature, 
because it assures that the LCD will always be operational without regard to the 
surrounding temperature. 

Miyata, Davis and Gaalema do not disclose the sensed temperature of the liquid 
crystal panel being determined by sensing a temperature of a plurality of separate 
sections of the liquid crystal panel. 

Cavanaugh discloses the sensed temperature of the liquid crystal panel being 
determined by sensing a temperature of a plurality of separate sections of the liquid 
crystal panel (col. 9, lines 26-32 and 49-67). 

It would have been obvious at the time of invention to modify Miyata, Davis and 
Gaalema with the teachings of Cavanaugh, liquid crystal cell with temperature sensor 
and heating element, because it would allow the cell to be kept at a constant 
temperature (col. 5, lines 7-12). 

In regards to claim 13, Miyata discloses liquid crystal display, comprising: a 
memory storing (frame memory), until a next time, current data indicating current 
brightness (tone data) of each pixel provided in a liquid crystal panel (paragraph 77); 
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a look-up table precedently storing (i) combinations of previous data (preceding 
frame tone data) and the current data (display frame tone data) (paragraph 82), the 
combinations having possibilities to be inputted (paragraph 82), and (ii) output signals 
(a constant) corresponding to the respective combinations (paragraph 82); 

control means for outputting an output signal as corrected current data in order to 
facilitate grayscale transition from a previous time to a current time (paragraph 72), by 
reading out, from the look-up table, data corresponding to a combination of previous 
data read out from the memory and current data (paragraph 73), and outputting that 
data or that data after being interpolated, instead of the current data (paragraph 73; 
since the controller is outputting the data from the LUT as is). 

Miyata does not disclose a heater heating the liquid crystal panel and heater 
control means for controlling start and stop of heating by the heater, in such a manner 
as to keep a difference between a sensed temperature of the liquid crystal panel and a 
target temperature to be not more than a predetermined threshold value, the target 
temperature being a temperature at which, by facilitating the grayscale transition by the 
control means, each pixel is virtually able to reach a desired grayscale level in every 
grayscale level transition, the threshold value being set in such a manner as to keep a 
difference between a grayscale level at which a pixel reaches as a result of the 
grayscale level correction by the control means and a target grayscale level to be 
within an allowable range. 

Davis discloses a heater heating the liquid crystal panel (col. 5, lines 1-16) and 
heater control means for controlling start and stop of heating by the heater, in such a 
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manner as to keep a difference between a sensed temperature of the liquid crystal 
panel and a target temperature to be not more than a predetermined threshold value, 
the target temperature being a temperature at which, by facilitating the grayscale 
transition by the control means, each pixel is virtually able to reach a desired grayscale 
level in every grayscale level transition, the threshold value being set in such a manner 
as to keep a difference between a grayscale level at which a pixel reaches as a result 
of the grayscale level correction by the control means and a target grayscale level to 
be within an allowable range (col. 5, lines 1-16, 38-41; since the heater control means 
is maintaining the temperature in an operational range it will turn on when the 
temperature is too low and turn off when it is too high). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 

Miyata and Davis do not disclose a target temperature. 

Gaalema discloses a target temperature (col. 5, lines 38-41). 

It would have been obvious at the time of invention to modify Miyata and Davis 
with the teachings of Gaalema, keeping a LCD in at an operational temperature, 
because it assures that the LCD will always be operational without regard to the 
surrounding temperature. 
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Miyata, Davis and Gaalema do not disclose the sensed temperature of the liquid 
crystal panel being determined by sensing a temperature of a plurality of separate 
sections of the liquid crystal panel. 

Cavanaugh discloses the sensed temperature of the liquid crystal panel being 
determined by sensing a temperature of a plurality of separate sections of the liquid 
crystal panel (col. 9, lines 26-32 and 49-67). 

It would have been obvious at the time of invention to modify Miyata, Davis and 
Gaalema with the teachings of Cavanaugh, liquid crystal cell with temperature sensor 
and heating element, because it would allow the cell to be kept at a constant 
temperature (col. 5, lines 7-12). 

In regards to claim 16, Miyata does not disclose the liquid crystal display as 
defined in claim 13, wherein, the target temperature is determined to be within a range 
between 33° C and 63° C. 

Davis discloses the liquid crystal display as defined in claim 13, wherein, the 
target temperature is determined to be within a range between 33° C and 63° C (col. 5, 
lines 38-41). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 
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In regards to claim 17, Miyata does not disclose the liquid crystal display as 
defined in claim 14, wherein, the target temperature is determined to be within a range 
between 33° C and 63° C. 

Davis discloses the liquid crystal display as defined in claim 14, wherein, the 
target temperature is determined to be within a range between 33° C and 63° C (col. 5, 
lines 38-41). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 

In regards to claim 20, Miyata does not disclose the liquid crystal display as 
defined in claim 13, wherein, the allowable range is such a range that an error between 
a target brightness and a brightness obtained as a result of the grayscale transition to 
the current time is not more than +/- 20%. 

Davis discloses the liquid crystal display as defined in claim 13, wherein, the 
allowable range is such a range that an error between a target brightness and a 
brightness obtained as a result of the grayscale transition to the current time is not 
more than +/- 20% (col. 5, lines 1-16, 38-41; by keeping the LCD in an operational 
range the target brightness and obtained brightness would be well within +/- 20%). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
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assures that the LCD will always be operational without regard to the surrounding 
temperature. 

In regards to claim 21 , Miyata does not disclose the liquid crystal display as 
defined in claim 14, wherein, the allowable range is such a range that an error between 
a target brightness and a brightness obtained as a result of the grayscale transition to 
the current time is not more than +/- 20%. 

Davis discloses the liquid crystal display as defined in claim 14, wherein, the 
allowable range is such a range that an error between a target brightness and a 
brightness obtained as a result of the grayscale transition to the current time is not 
more than +/- 20% (col. 5, lines 1-16, 38-41; by keeping the LCD in an operational 
range the target brightness and obtained brightness would be well within +/- 20%). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 

In regards to claim 23, Miyata does not disclose the liquid crystal display as 
defined in claim 1 , wherein, the heater control means controls start and stop of heating 
by the heater irrespective of ambient temperature. 
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Davis discloses In regards to claim 23, Miyata does not disclose the liquid crystal 
display as defined in claim 1 , wherein, the heater control means controls start and stop 
of heating by the heater irrespective of ambient temperature (col. 5, lines 1 -1 2). 

It would have been obvious at the time of invention to modify Miyata with the 
teachings of Davis, keeping a LCD in an operational temperature range, because it 
assures that the LCD will always be operational without regard to the surrounding 
temperature. 

In regards to claim 24, Miyata, Davis and Gaalema do not disclose the liquid 
crystal display as defined in claim 1 , wherein the heater control means comprises: 

a plurality of temperature sensors, each of the plurality of temperature sensors 
being configured to sense the temperature of a separate section of the liquid crystal 
panel. 

Cavanaugh discloses wherein the heater control means comprises: 

a plurality of temperature sensors, each of the plurality of temperature sensors 

being configured to sense the temperature of a separate section of the liquid crystal 

panel (col. 9, lines 26-32 and 49-67). 

It would have been obvious at the time of invention to modify Miyata, Davis and 

Gaalema with the teachings of Cavanaugh, liquid crystal cell with temperature sensor 

and heating element, because it would allow the cell to be kept at a constant 

temperature (col. 5, lines 7-12). 
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4. Claims 3, 9 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miyata et al in view of Davis et al in view of Gaalema et al in view of Cavanaugh et 
al in further view of Ham (US 7,1 06,287). 

In regards to claims 3, 9 and 15, Miyata, Davis, Gaalema and Cavanaugh do not 
disclose the liquid crystal display as defined in claim 1 , wherein, the look-up table is 
arranged so as to correspond to the target temperature. 

Ham discloses the liquid crystal display as defined in claim 1, wherein, the look- 
up table is arranged so as to correspond to the target temperature (col. 6, lines 44-54). 

It would have been obvious at the time of invention to modify Miyata, Davis, 
Gaalema and Cavanaugh with the teachings of Ham, multiple LUTs according to 
temperature, because it gives the LCD a better picture quality since the pixels will be 
driven at proper voltages according to the current temperature. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Pervan whose telephone number is (571) 272- 
0910. The examiner can normally be reached on Monday - Friday between 8am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571 ) 272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000 

MVP 

/Amr Awad/ 

Supervisory Patent Examiner, Art Unit 2629 
Feb. 26, 2009 



